Objective: Late age at first childbirth is a well-established risk factor for breast cancer. Previous studies have, however, shown conflicting results to whether late age at first childbirth also influences the prognosis of breast cancer survival. The aim of this study was to examine age at first birth in relation to survival after breast cancer diagnosis.
Introduction
Late age at first childbirth (> 30 years old) has shown to be a risk factor for breast cancer, [1, 2] however previous studies have shown conflicting results whether age at first birth also influences the prognosis after breast cancer. Some studies show no association between age at first childbirth (AFB) and breast cancer specific [3] or overall survival [3] [4] [5] [6] [7] . Other studies suggest that an older age at first childbirth may lead to a poorer [8] or better breast cancer specific [9] [10] [11] or overall survival [12, 13] . A study conducted in Sweden was able to show a connection between late childbirth and more aggressive breast cancer subgroups [14] . However, that study did not investigate weather that also translated into a poorer breast cancer specific survival. The age at first childbirth has increased among Swedish mothers since 1970. In 1970 the mean age at first childbirth was 24 years old, in 2016 the mean age at first childbirth had increased to 29 years old [15] . If late age at first childbirth does lead to poorer breast cancer survival, this is an important factor to consider for future childbearing practices.
The aim of this study was to examine age at first childbirth in relation to breast cancer survival among women diagnosed with breast cancer.
Main text

Materials and methods
MDCS Malmö Diet and cancer study
All female residents in Malmö, Sweden, who were born between 1923 and 1950, were between the years 1991 and 1996 asked to participate in a population based prospective cohort study, the Malmö Diet and Cancer Study (MDCS). MDCS was initiated to study the association of dietary factors with different cancers but was later on expanded to study different lifestyle factors with cancer. A total of 40% of the invited women accepted the invitation and 17,035 women participated in the baseline examination. At inclusion the participants accomplished a dietary assessment, a self-administrated questionnaire and anthropometric body measurement. A trained nurse measured body weight and height at the baseline inclusion. The questionnaire provided information such as parity, age at first birth, age at menarche and year of menopause, occupation, smoking and alcohol habits [16] .
Study population
At baseline examination 476 women had already been diagnosed with breast cancer and these women were excluded from the study.
The patients were followed from the year they were diagnosed with breast cancer until they either died or until the end of follow up in 31 December 2011. A total of 1498 women were diagnosed with invasive breast cancer and out of these 246 did not have information on tumour characteristics and 11 did not have valid follow-up data. Hence the study population for this study consisted of 765 women.
Scoring and classification
Age at first childbirth was retrieved from questionnaire information. All women were asked how many children they had given birth to and in what years and age at first childbirth was then calculated. The variable was then divided in four age groups, ≤ 20, > 20-≤ 25, > 25-≤ 30 and > 30. Nulliparous women form a separate group.
Follow-up
The end of follow up was set to 31 December 2011. There was a linkage between the MDCS and the Swedish Cancer Registry. Tumour end points were retrieved from this register (until December 31 2007). Information from the Southern Swedish Regional Tumour Registry was also retrieved due to a delay of registration to the national registry.
There was also a linkage to the Swedish Cause of Death registry and vital statuses of all patients were retrieved from this register by December 31 2011.
Statistical analyses
All patients in the study were divided into different categories depending on what age they gave birth to their first child. The different categories were then compared regarding established risk factors for breast cancer. Statistical analyses were performed using Cox proportional hazard survival analysis yielding hazard ratios with 95% confidence interval. Women who had given birth to their first child before the age of 20 years were used as a reference group.
We adjusted for lifestyle factors associated with breast cancer risk i.e. socioeconomic status, alcohol consumption, age at baseline, age at menarche, age at menopause, BMI, parity and smoking. We also adjusted for all available breast cancer characteristics; tumor size, lymph node status, grade, ER, HER2, PgR, Ki67, Cyclin D1 and p27.
All confounders were tested one by one in relation to survival in order to see which confounder affected the results the most.
SPSS 25 was used to perform all statistical analyses.
Results
From inclusion until the end of follow-up a total number of 765 women had been diagnosed with incident breast cancer (including those diagnosed with carcinoma in situ and bilateral breast cancer). By the end of follow up 115 women had died of breast cancer.
Distribution of risk factors of breast cancer in different ages at first childbirth
Women younger than 20 years at first childbirth were more likely to work with manual labour compared to nulliparous and to women who were older when they first gave birth. Nulliparous and women in the age group 26-≤ 30 were more likely to never have been smokers. Those who were younger than 25 years old when they first gave birth were more likely to be current smokers and more likely to be pre/perimenopausal compared to all other age groups. The younger the age at first childbirth the more children the women were likely to have given birth to ( Table 1) . All other potential confounders were evenly distributed throughout all other age groups.
Age at first childbirth in relation to risk of death after breast cancer diagnosis
Nulliparous women had a poorer breast cancer specific survival as compared to women who were < 20 years of age at AFB, however, these results did not reach statistical significance ( Table 2 ). Women of all other age categories had a better breast cancer specific survival as compared to those who were ≤ 20 years AFB ( Table 2) , but these results were not statistically significant either. In this study we investigated the connection between survival after breast cancer diagnosis and AFB. We found no effect of late first childbirth on breast cancer specific survival.
Discussion
Methods and material of this study
The participants in the MDCS have shown to have a higher incidence of breast cancer and are possibly selected towards higher social groups compared to the rest of the population in Malmö. An earlier study of the MDCS has shown that the participating women are healthier that the general population in Malmö [17] . There prevalence of obesity and smoking is the same in the study as in the rest of the population in Malmö.
There is no information about other factors that could influence incidence or survival outside the study group. It has been considered that the higher incidence of breast cancer among the studied population could be explained by a higher participation in mammography screening in the studied group compared to the rest of the population [16, 17] . The higher incidence of breast cancer in the study group is not considered to affect our results since the aim was to study survival after breast cancer diagnoses in relation to age at first birth. By the end of follow up 115 women had died of breast cancer, i.e. 15%. As previously described the women in MDCS are healthier than the background population [17] . The survival rate could, however, be affected by the fact that the women in the study generally are more educated compared to the rest of the population. Since the results are adjusted for various demographic factors and socioeconomic status we do consider it to be possible to obtain valid results.
Previous studies
In accordance to some previous studies our results indicate that an older age at first childbirth leads to a better prognosis after breast cancer diagnosis [9] [10] [11] [12] [13] . Contrary to our findings, some other studies have reported that an older age at first childbirth may lead to a poorer survival [8] or that there is no connection between AFB and survival [3] [4] [5] [6] [7] .
Our results indicate that nulliparity potentially leads to a poorer prognosis. Earlier studies have found a connection between nulliparous women with premenopausal breast cancer and better survival compared to parous women [5, 10] . Among postmenopausal breast cancer nulliparity has shown to be a risk factor for a poorer outcome after diagnosis [10, 18] . Previous childbirth does not seem to affect the chances of survival when breast cancer of all age groups is studied [5, 9, 19] .
Potential explanations
Women who were young at AFB were more likely to have a lower socioeconomic status compared to women who were older when they first gave birth. Low socioeconomic status is associated with factors that are prognostically negative for survival such as late detection of the tumour and poorer compliance to treatment [5, 20] , which could be one possible explanation to the indication towards a poorer survival among women with early AFB.
One earlier study has shown that nulliparity leads to breast cancer with more aggressive subtypes [14] , which could be a possible explanation to the poorer prognosis among these women. In earlier studies it has been suggested that pregnancy induces an adverse effect, which leads to a poorer prognosis in breast cancer during and the years after the pregnancy, this effect does however seem to be transient and postmenopausal parous women have a better prognosis compared to nulliparous. In our study approximately two-thirds of the women were postmenopausal with a slightly higher ratio among the nulliparous compared to the parous, which supports this hypothesis.
Conclusion
In this study we could not find any association between age at first childbirth and breast cancer specific survival.
Limitations
Information on recurrence of breast cancer had been of great interest in stratifying our data on mortality, however this data was not available.
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